ABSTRACT -Background and Objectives: Guidelines for bariatric surgery demand a psychological evaluation of applicants. The aim of this study was to evaluate if the presence of "psychological risk factors" predicts postoperative weight loss after gastric bypass.
Introduction
The prevalence of obesity has markedly increased in the Western world during the past 20 years, leading to a growing prevalence of obesity-related comorbidities [1] [2] [3] [4] , which interfere with quality of life 5, 6 . This context and the development of less invasive laparoscopic surgery have led to a significant increase in the number of bariatric surgical procedures performed each year [7] [8] [9] . Bariatric surgery has been shown to produce effective and sustainable weight loss, improvement of obesity-related comorbidities, quality of life and survival [10] [11] [12] [13] .
Gastric banding and Roux-en-Y-gastric bypass, the now most commonly performed surgical procedures 14, 15 , lead to rapid and drastic changes in eating behavior and weight and body perceptions, which may cause psychological disturbances [16] [17] [18] [19] . Moreover, up to half of the candidates for bariatric surgery already present psychological disturbances, such as depression, anxiety and/or personality disorders [20] [21] [22] [23] [24] . Furthermore, about two thirds of obese patients report a history of child abuse and/or neglect, one out of four indicate having had psychiatric treatment in the past and between 12% and 38% use of psychotropic medication 22, [25] [26] [27] . Therefore, the evaluation, selection, education and follow up of patients who undergo such surgery require a multidisciplinary approach by a team of endocrinologists, dieticians, psychiatrists and surgeons. The aim of the multidisciplinary management is to decrease the patients' preoperative risks (metabolic and nutritional complications) and to improve their adjustment to postoperative changes in eating behavior and body perceptions and thus to reduce the risk of psychological disturbances [28] [29] [30] [31] . Accordingly, the Bariatric Scientific Collaborative Group and the International Federation for the Surgery of Obesity demand a psychological evaluation of candidates for bariatric interventions [32] [33] [34] in order to identify patients with a contraindication for surgery and to decrease psychological disturbances after surgery [35] [36] [37] .
Over the last years, a great number of studies reported on the psychological evaluation of patients for bariatric surgery. While these studies revealed an important prevalence of psychiatric disturbances among candidates, they did not focus on "patients psychological risk factors" for diminished treatment response 38 .
The aim of this study was to evaluate if a psychological assessment in a "real world setting" identifies patients at risk for diminished outcome after bariatric surgery. More specifically, the hypothesis of this chart review was surgery was less than of patients who continued psychiatric treatment already initiated before surgery (55.7 + 14.8 versus 66.5 + 14.2 %EWL).
Conclusions: A single semi-structured psychological interview may identify patients who are at risk for diminished postoperative weight loss; however, psychological assessment did not identify those patients who were in need of a psychiatric postoperative treatment.
that the presence of "psychological risk factors" for diminished treatment response, identified by means of a semi-structured interview by a psychologist, predicts postoperative weight loss after gastric bypass.
If the hypothesis is confirmed, the design and implementation of psychological interventions targeted at this subgroup of patients should be considered.
Patients and methods

Analysis of medical records and patient selection
This study is a retrospective analysis of medical records of obese patients who were evaluated by a multidisciplinary team, including a psychologist, and who underwent bariatric surgery by Roux-en-Y-gastric bypass (RYGBP) at the University Hospital of Lausanne (CHUV).
Patients were considered for surgery if their body mass index (BMI) exceeded 40 kg/m 2 , or 35 kg/m 2 with at least one comorbidity, and if other, non-operative treatments failed for at least 2 years.
All patients who underwent bariatric surgery between 2000 and 2004 were included in the chart review; medical records provided various information, such as sociodemographic data, history of obesity and weight loss attempts, eating patterns, physical activities, knowledge of and motivation for bariatric surgery, main biographical elements, major life events, and past and current psychiatric disturbances.
In order to constitute a homogeneous group, -an overwhelming majority of patients were females-, men were excluded from the analysis. We also excluded patients who: 1) were having gastric banding; 2) were secondarily converted to RYGBP after having previously undergone an other bariatric procedure; 3) were lost for follow-up or attended less than four of the medical visits during the two years after RYGBP; 4) became pregnant during the two years after RYGBP; and 5) had an absolute contraindication for surgery (e.g. acute psychotic disorders and/ or uncontrolled substance abuse).
Psychological assessment
The assessment effectuated by the same psychologist -based on a one-hour semistructured interview, summarized in a written report-focused on patient's resources and vulnerabilities, cognitive, affective and socio-relational aspects, presence of a psychiatric diagnosis (ICD-10 criteria) and attitudes towards obesity and expectations with regard to surgery. Psychiatric disorders were diagnosed clinically, the "psychological risk factors" were categorized in (i) psychological disturbances, such as mental retardation, impulsive behavior, unstable psychiatric disorders (e.g.: active substance abuse) or uncontrolled eating disorder, a psychiatric diagnosis per se was not sufficient to be classified in this first category; (ii) socio-relational difficulties, such as traumatic life events, stressful psychosocial situations (e.g. : repeated conflicts) or impaired social integration; and (iii) problematic attitudes towards surgery, such as ambivalence, unrealistic expectations or difficulties with compliance (e.g.: frequent missing of appointments).
As mentioned above, the study aimed to evaluate the predictive value of the psychological assessment in a "real world setting". The "psychological risk factors" were based on the psychologist's clinical experience with this patient population; the different categories have not been operationalized in detail, since they were not elaborated for re-search, but only for clinical purposes (structuring of the interview). The presence of a psychiatric diagnosis itself was not sufficient to be categorized as presenting a "psychological risk factor", except if the disorder was considered as unstable (risk of decompensation) or as negatively influencing comprehension of the treatment (e.g. mental retardation) or compliance (e.g. uncontrolled eating disorder).
Anthropometric measurements
The anthropometric assessment at baseline and 6, 12, 18 and 24 months after surgery included body weight and height, measured with a Detecto scale and stadiometer and the body mass index (BMI), calculated as weight (kg) divided by the square of height (m 2 ). Weight loss was assessed using the initial percentage of excess weight loss (EWL) and the BMI. According to the criteria developed by Reinhold 39 , EWL was considered as excellent if more than 75%, good if between 50% and 75% and fair if between 25% and 50% of excessive weight was lost.
Statistical analysis
All analyses were performed using the Jump 7 statistical package (the SAS Institute, Carry, NC) running on a PC. Means and standard deviation (SD) were calculated for age and anthropometric measurements. Comparison of patient data with and without the presence of "psychological risk factors" was assessed by analysis of variance and paired Student's t-test for all variables. Spearman's correlation was used to assess relationships between anthropometric and psychological parameters. Differences were interpreted as statistically significant at p < 0.05.
Results
Sample
Of the initial sample of 134 consecutive women who were evaluated for surgery, 42 were excluded (3 renounced to be operated, 5 were operated in other hospitals, 7 had medical contraindications, 26 lacked complete follow up and 1 was pregnant). In total 92 patients were included in the study.
Sociodemographics and weight history
Mean (+ SD) age of the study sample was 40+10 years (range 19-60); 94% (N = 86) were Caucasian; 59% (N = 54) married, 25% (N = 23) single and 16% (N = 15) divorced or separated and 60% (N = 55) were employed; 18% (N = 78) had undertaken more than 5 intentional weight loss attemps and 64% (N = 59) indicated a weight cycling syndrome, defined as at least 3 intentional weight reductions of more than 5 kg with a subsequent regain of more than 50% of the weight loss. No correlations were found between socio-demographic variables, weight history and post-operative weight loss.
Psychological variables
Based on the psychological evaluation, 42% (N = 39) reported a past psychiatric disorder, 33% (N = 31) past psychiatric treatment and 38% (N = 35) past psychotropic treatment; 28% (N = 26) were diagnosed with a current psychiatric diagnosis, most often major depression (N = 18).
About one third of the patients (N = 25, 27%) were identified as having "psychological risk factors", mainly psychological disturbances (N = 16) (criterion i), followed by problematic attitudes towards treatment (N = 11) (criterion ii) and socio-relational difficulties (N = 8) (criterion iii); multiple categories of "psychological risk factors" were present in ten patients.
Upon follow up, 26% of the patients (N = 24) indicated being treated by a mental health professional, and half of them (N = 12) initiated psychiatric treatment before bariatric surgery motivated by the identification of a "psychological risk factor" by the psychologist. Comparison of patients in different categories of "psychological risk factors" to the rest of the sample revealed that the BMI was higher in patients classified in "problematic attitudes towards surgery" (BMI 52.1 kg/ m 2 , p < 0.01) and "psychological disturbances" (BMI 49.3 kg/m 2 , p < 0.01), whereas the difference was not significant for patients classified in "socio-relational" contraindication (BMI 44.7 kg/m 2 ). While at 24 months follow up there was a trend with regard to the difference in %EWL between patient with (62 + 12.7) and without "psychological risk factors" (68.6 + 14.6) (p = 0.055), the curve evolution showed significant disparity: after 12 months, the curve of EWL of patients with "psychological risk factors" achieved a steady state ( Figure 1A ) and patients without still improved ( Figure  1B) . The most important difference in weight loss between the two groups was observed between 6 and 18 months postoperative (p < 0.05).
Anthropometric parameters
Weight loss and psychological risk factors
The weight loss of patients initiating a psychiatric treatment after surgery was less than in patients who initiated psychiatric treatment before surgery: 55.7 + 14.8 versus 66.5 + 14.2 %EWL (not significant).
Significant differences were found between groups when the distribution of EWL during 24 months follow up was analyzed according to Reinhold's criteria (Figure 2 ): two years after gastric bypass 16% of patients with "psychological risk factors" achieved an excellent result (% EWL > 75) versus 39% of those without (p < 0.05); 18 months after surgery, 16% of patients with a "psychological risk factor" achieved an excellent result (% EWL > 75) versus 40% of those without (p < 0.05). Additional analyses, based on other categories of Reinhold's criteria (for example 50-75% EWL) did not reveal significant results between groups.
Discussion
Up to now, data are not available allowing to compare the predictive value of different types of psychological assessment to identify patients with a diminished treatment response. (p = Student's t-test; ∆ = variation in EWL every six moths between two group of patients).
Our results indicate that the presence of a "psychological risk factor" is a negative prognostic factor for postoperative weight loss, with less than 2 out of 10 patients achieving an excellent result in EWL according to Reinhold's criteria, while 4 out of 10 in patients without "psychological risk factors" reach excellent results. The negative impact of "psychological risk factors" on outcome is also supported by a trend in the divergence of the evolution of mean EWL curve between the two patient groups upon follow up.
The identification of "psychological risk factors" -originally searched to motivate patients to work on them and eventually to accept psychiatric treatment-has, however, a limited value: of the about 1 out of 4 patients who are in postoperative psychiatric treatment, only half of them were identified at baseline as presenting a "psychological risk factor" (and a psychiatric disorder) by the psychologist. This is especially important, since for patients who initiated psychological treatment before surgery, outcome is better; this may be due to the fact that adequate psychological support prior to surgery contributes to postoperative adjustment and thus improves also somatic outcome.
Despite the retrospective character, the limited outcome measures (Reinhold's criteria is only one of many ways to define success of postoperative weight loss), the short follow up (24 months), and the lack of operationalized and detailed categories of "psychological risk factors", the results of this study suggests new approaches of pa-120 NATHALIE AUBERT ET AL. tients who undergo bariatric surgery and design improvements for future prospective studies. More specifically, since the results of the psychological assessment are related to outcome, this assessment deserves to be structured and investigated. Future studies should adress this topic by comparing with a prospective design the predictive value of different types of psychological assessment. For example, the potential value to combine the use of psychiatric questionnaires with the single semi-structured interview [40] [41] [42] [43] should be evaluated. Evidence exists that the most frequent reasons for surgery delay motivated by psychologists are untreated or undertreated depression or anxiety disorders, lack of understanding of surgery, uncontrolled eating disorders, chaotic life circumstances and/or situational stressors, unrealistic expectations with regard to weight loss and expected life changes after surgery, poor social support or family conflicts [44] [45] [46] . A semi-structured interview, focused on these parameters and complemented by specific questionnaires assessing main psychiatric disturbances might and operationalized "psychological risk factors" therefore be a promising alternative to the single interview.
At present the three most widely used questionnaires in candidates for bariatric surgery are the Beck Depression Inventory, the Minnesota Multiphasic Personality Inventory-2 and the Millon Behavioral Medicine Diagnostic 40 . However, no data are yet available with regard to their efficacy to detect patients at risk for negative psychiatric or somatic outcome.
This study -very limited with regard to methodology number of patients lost during follow up and conclusions that can be drawnmay hopefully be a first step to initiate future prospective studies, evaluating the efficacy of different types of psychological assessment of candidates for bariatric surgery to identify patients at risk for suboptimal (somatic and psychiatric) outcome, who might benefit from targeted psychosocial interventions.
In conclusion, our model of preoperative psychological assessment, a single semistructured interview focusing on "psychological risk factors" for diminished treatment response seems to identify patients at risk for diminished weight loss, but lacks to identify all patients who could possibly benefit from psychological treatment and thus improve outcome.
